The higher homologues of copper(II) n-alkanoates aroused early interest for their peculiar magnetic properties [1] . Their unusually low magnetic moments were later shown to arise from exchange interaction between copper atoms within binuclear molecules [2] [3] [4] which are thought to be structurally similar to the well-known dimeric copper acetate [5] (Fig. 1) . The dimeric structure is related to the syn-syn bridging arrangement of the carboxylate ion, in which two parallel sp2-hybrid orbitals from the oxygen atoms are used to bond two copper atoms approximately 2.2-2.6 A apart.
Our interest in the thermotropic mesophases of transition metal complexes [6] [7] [8] [9] , and were later found with mesophases of flat disc-like molecules now known as discotic liquid crystals [10, 11] . In both cases, the structure corresponds to the stacking of molecules in columns, these being surrounded by aliphatic chains in a disordered state and arranged in a two-dimensional hexagonal lattice. In the latter case, the columns are made of the flat aromatic cores of the molecules, while they are formed by the polar metal dicarboxylate groups in the former. Clearly, the same columnar structure is present in copper laurate as well.
Using the X-ray patterns, the thickness of the lamellae for the crystal and the distance between the axes of neighbouring columns for the discotic liquid crystal were measured as a function of temperature (Fig. 2) . It is of interest to note, first, that the transition temperature detected with X-rays is in perfect agreement with that determined by microscopy and differential scanning calorimetry; second, that the thermal evolution of the spacings in the crystal and in the discotic mesophase is reversible as a function of temperature; and third, that the thickness of the lamellae is nearly constant throughout the range of stability of the crystalline phase, while the distance between columns increases slightly with temperature for the discotic mesophase.
To characterize the stacking of the molecules within the columns, the distance between repeating units along the columns was calculated. This can be done in two ways. First, when a signal is present in the wide-angle region of the diffraction patterns, which can be attributed e) In our opinion the absence of well-developed textures is not meaningful; it is probably due to the fact that it is impossible, in a first stage, to get into the isotropic liquid without decomposition. [9] . Regarding copper laurate, the second way of calculating h cannot be used rigorously because to our knowledge, the molar volume of this compound has never been determined experimentally. However, taking into account the small size of the metal ions as compared to the overall size of an alkanoate complex, one can assume that the molar volume of binuclear copper laurate is not very different from twice that of, say, cadmium laurate, i.e. V = 2 x 475.5 cm3 . mole-1 at 150 ~C [9] . With this assumption, h of copper laurate is found equal to 4.6 A. The slight increase of D observed as a function of temperature does not affect at all the value of h, as it merely reflects the volume expansion of the material.
These values of h determined using the two above methods are in excellent agreement with each other. This is in favour of the assumption that the diffracting element within the columns is the same binuclear complex which is generally found with copper(II) alkanoates in the crystalline state. Further confirmation comes from the examination of C.P.K. molecular models.
Constructed without copper ions (the size of which is expected to be rather small), these models show that the binuclear core of the complex is essentially flat with the aliphatic chains R pointing away from the Cu-Cu axis, as illustrated in figure 3 ; in addition, the dimensions of the complex are perfectly consistent with the observed period of 4.7 A. Thus it appears that copper laurate is the first example of a thermotropic hexagonal discotic mesogen containing only four peripheral chains. The currently accepted view is that six peripheral chains at least are required for a discoid molecule to exhibit a two-dimensional hexagonal lattice [10, 11] . (2) It is important to note that, up to now, we have not been able to detect the harmonic reflection at 4.7/2 A for instrumental reasons. [12] .
To conclude this first study of the discotic mesophase of copper(II) laurate, it is useful to compare the structure described in this paper with that presented previously for other divalent metal soaps [9] . In all cases, the polar groups of the molecules do locate themselves within rods surrounded by the aliphatic chains, and the number of metal atoms per unit length (h -1 ) do not depend significantly upon temperature. This invariance suggests that the polar groups are presumably locked in well defined positions. With the copper soap, the arrangement of the polar groups is related to the formation of the dimeric complex; with the other soaps, it should in the same way be related to the specific geometrical features of the coordination of every metal atom. Unfortunately, with the information at our disposal presently, we are not in a position to offer any detail as for the geometry of the metal carboxylate complexes, nor to even tell if molecules form separate species, dimers, trimers or polymers.
Further experiments, such as direct molar volume measurements, or X-ray diffraction investigations on oriented samples, will be needed to get more precise information on the supramolecular structure within the columns. Much attention must be paid to carefully measure the profile and the intensity of the reflection at 4.7 A and of its eventual harmonics, in order to specify the intermolecular and intramolecular copper-copper distances. Another point of interest is the geometry (linear or zig zag) of the copper atom chain. Finally, we note that the close proximity of the metal atoms in this system may give rise to peculiar magnetic and electron transport properties.
